T he premaxilla represents a challenge for prosthetic rehabilitation with osseointegrated implants because when available, bone in this area is usually less dense than mandible bone. 1 In addition, the presence of maxillary sinuses and the nasal cavity can limit the volume of surrounding bone. 2 Rehabilitation with implantsupported prostheses becomes difficult when the dimensions in the anterior maxillary region are reduced. Alveolar bone loss is, in part, associated with tooth loss by periodontal disease or traumatism. After single or multiple extractions in the adult individual, the alveolar ridge is submitted to an atrophy process. [3] [4] [5] [6] [7] [8] In the premaxilla, anterior ridge loses 25% of the width in the first year after tooth loss and 40% to 60% in 3 years. 7 Other factors may also influence the dimensions of the alveolar ridge in the premaxilla, such as resection procedures for treatment of pathological lesions and the presence of developmental defects. 9 Cleft lip and palate is a congenital structural deficiency caused by the lack of coalescence among developing embryonic facial processes. 10 Whenever the anatomical extension of the cleft involves the alveolar ridge, significant alterations in alveolar morphology can be observed. The edentulous maxilla is often so atrophic that the volume of the remaining alveolar bone is inadequate for conventional implant surgery. 11 In patients with bone loss, decreased success is expected because of such anatomical limitation. 12 
Misch
13 recommended that the recipient bone bed should be no less than 5 mm wide and 10 mm high for the successful placement of standarddiameter root-form implants. When this situation is not present, ridge augmentation with bone grafting should be considered. More specifically, when the remaining alveolar ridge presents adequate horizontal dimensions but not enough height, an onlay bone graft and/or nasal floor elevation associated with particulate bone graft may be considered to provide adequate height for implant installation.
Sinus floor elevation and grafting techniques for prosthetic purposes are well known. 14 -20 With the advent of osseointegration and development of bone grafting, several practitioners developed different surgical techniques to allow elevation of the sinus membrane and graft placement. 9, 21, 22 Prospective studies have demonstrated that the sinus elevation technique is predictable, providing a high success rate for implants installed in this region. 12, 13, [22] [23] [24] In patients with cleft lip and palate, initial bone graft for closure of the cleft does not always provide sufficient bulk or height for ideal placement of endosseous implants. 9 Thus, secondary procedures are often needed. 25 Our experience has showed that many patients with clefts need secondary bone grafts to obtain adequate bone volume and height in previously grafted areas.
Therefore, the purpose of this report is to describe a case of nasal floor elevation associated with inlay bone graft and immediate implant installation in a patient with cleft lip and palate.
CASE REPORTS
A 23-year-old man with surgically repaired bilateral cleft lip and palate presented to the Implantology Department of the Hospital for Rehabilitation of Craniofacial Anomalies (HRAC/ USP), Bauru, Brazil. His chief complaint was the poor esthetics of a partial removable prosthesis in the anterior region of the maxilla. Intraoral examination revealed absence of all 4 maxillary incisors and an implant-supported prosthesis was planned. Radiographs and dental casts were obtained preoperatively. The panoramic radiograph revealed insufficient bone height for implant placement at the right side as a result of the congenital cleft (Fig. 1) . Thus, nasal floor elevation combined with the grafting procedure was planned.
Surgical Procedure
Infraorbital anesthesia (mepivacaine with adrenaline 1:100,000) was performed bilaterally before anesthetic infiltration into the lip mucosa and palatal region, to provide maximum comfort to the patient and avoid excessive bleeding during the procedure.
An incision was made on the center of the alveolar ridge of the anterior maxilla, involving the canines, and vertical releasing incisions were made at the distal surfaces of those teeth ( Figs. 2A and B) . The periosteum was reflected to expose the piriform rim (Figs. 3A and B), and curettes indicated for maxillary sinus elevation were used to reflect the nasal mucosa. Bleeding could be observed but it was easily controlled with gauze hemostasis procedures. Four acid-etched, screwshaped titanium implants (Titanium Fix, AS Technology, S. J. Campos, Brazil) were placed, 3.75 ϫ 1.5 mm, at the areas of the maxillary right central and lateral incisors and 3.75 ϫ 0 mm at the areas of the maxillary left central and lateral incisors (Figs. 4A and B) .
The remaining bone height was sufficient for stabilization of implants, but some threads were left exposed in the nasal cavity underneath the mucosa. Autogenous bone was harvested from the mandibular ramus, ground in a bone mill, and inserted in the space between implants and nasal mucosa (Figs. 5A and B) . Placement of implants before grafting allows safe entrance to the nose and space maintenance during bone graft insertion. Bone grafting was required only at the right side of the nose; at the left side, isolated detachment of the mucosa was sufficient for adequate implant placement. The wound was closed with a 4.0 silk suture. The patient went on a soft, nonchewing diet, and the provisional prosthesis was conditioned with a soft liner. Antibiotics (amoxicillin 500 mg) were taken by the patient 1 hour before surgery and maintained for 7 days thereafter, 3 times daily. Analgesics (paracetamol, 4 times daily for 3 days) and decongestants (oxymetazoline) were also recommended, so ostial drainage could be improved and symptomatic relief obtained. The patient was instructed to use a chlorhexidinedigluconate mouth-rinse twice a day, and refrain from blowing the nose or sucking liquids through a straw to avoid negative pressure that could damage the nasal mucosa. Figure 6 shows the radiographic aspect at the moment of placement of healing abutments, 12 months after surgery. Gingival tissue was conditioned by provisional crowns and the metal-ceramic prosthesis has been in function for 5 years without any undesirable signs and symptoms.
DISCUSSION
A major challenge faced by the clinician in restoring the lost dentition or facial structure is insufficient bone. Reconstructive procedures for bone losses have been significantly improved since introduction of the osseointegration concept. 9, 24 Anterior alveolar congenital cleft is such a situation, mainly because of the nasal floor defect, which is difficult to be evenly repaired by primary surgeries. Even when autogenous bone harvested from iliac crest is employed to reconstruct the alveolar process, the unavoidable remodeling events that take place may result in a very small bone bridge between the maxillary segments, preventing implant placement. 24 The onlay graft 26 -28 was not considered in this case, because it could lead to reduction of interarch space with change in the arch form to a nonideal shape. The autogenous bone was chosen instead of alloplastic materials, because it does not trigger an immune response, presents good predictability and low cost for the patient.
Intraoral donor sites present additional advantages as convenient surgical access and reduced operative and anesthetic time. 29 Moreover, mandibular bone seems to have inherent biologic benefits, which have been attributed to its embryological origin. 30 Indications for the maxillary sinus or nasal floor inlay graft include unilateral or bilateral edentulism, where bone quantity/quality is inadequate for placement of a sufficient number and length of endosseous implants. 31 Implants can be placed simultaneously with the sinus grafting procedure or after healing and graft consolidation period of 3 to 6 months. The immediate placement of implants eliminates the need for an additional surgery, but requires an adequate amount of crestal bone (3-4 mm) for achievement of implant stabilization. 22 Although the prophylactic use of decongestant medications has not been shown to diminish complications, patients are encouraged to utilize them postoperatively, ad libitum. Topical decongestants shrink the mucous membrane, improving ostial drainage and providing symptomatic relief. 32 The vasoconstrictor action of oxymetazoline lasts for approximately 5 to 8 hours, compared with 1 hour for phenylephrine and, thus, being preferable. 33 The immediate implant placement in ideal position in this case was viable due to the sufficient amount and quality of the remaining bone, which also favored implant stabilization. Yet, there is always a risk of osseointegration failure, which is somewhat higher in the maxilla 30 ; thus, careful approaches are recommended.
The risk of perforating the nasal floor mucosa during the lifting procedure is a concern that should be kept in mind, and the surgeon must be skillful, because rupture of the nasal mucosa provides a way for contamination of the implant. Besides, bleeding can occur postoperatively. 34 This case report is intended to stress the need of careful planning and execution of the surgical procedure to ensure the success of therapy in grafted and nongrafted cleft areas.
CONCLUSION
Nasal floor elevation associated with inlay bone graft and immediate implant installation can be considered a feasible option in restorative treatment. In this case report, the treatment had a good long-term prognosis and the patient was completely satisfied because his functional and esthetic expectations were met.
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